Abstract
The 'Cost' of Climate Change: How Carbon Emissions Allowances are Accounted for Amongst European Union Companies
The Intergenerational Report 2010 (Australian Government 2010) identifies climate change as the largest threat to Australia's environment and one of the most significant challenges to its economic sustainability. To tackle this challenge/threat, the former Rudd government committed to implementing a cap-and-trade scheme, Globally, thirty-two countries are currently operating, or are participating within, an emissions trading scheme (ETS), with other major economies moving towards the adoption of such a scheme (Australian Government 2010). To date, the European Union Emissions Trading System (EU ETS) is the largest multi-country and multi-sector scheme in the world. In 2008, of the total of 8.2 billion metric tonnes of carbon allowances (worth €92 billion or US$125 billion) traded globally, the EU ETS accounted for two-thirds of the global volume and three-quarters of global value (Point Carbon 2010: 5) . With such material amounts involved, the way in which EU companies account for their carbon emissions allowances in their financial statements has also taken on greater significance.
However, since the withdrawal of the international accounting guidance, commonly referred to as IFRIC 3: Emission Rights, there has been no formal accounting recommendation as to how emissions are to be financially accounted for within a cap-and-trade emissions trading scheme. As noted in Deloitte (2009) , EU companies therefore have a degree of accounting policy choice in defining what kind of asset an 'emissions allowance' is -intangible asset or inventory, and how it is valued -at cost or fair value.
The purpose of this study is to gain an empirical understanding of how carbon emissions allowances are accounted for by EU companies operating under the EU ETS. Examining approaches to accounting for emissions allowances is important since the financial implications arising from the EU ETS may be material in nature and amount. As mentioned previously, the EU ETS is the largest carbon market segment in the world. Since the EU ETS is an important mechanism for carbon reductions, an investigation of the way in which these companies account for their impact would provide useful information to governments, regulators, and other stakeholders. With the globalisation of ETS on the horizon, the accounting treatments of emissions allowances adopted by EU companies will also have increasing international relevance.
Currently academic research studies in this area are scant, though various companies and identified six main accounting approaches to emissions allowances. Ernst and Young (2008) found that of 32 companies investigated, 20 reported using some form of the net liability approach and 22 companies recognised emissions allowances as intangible assets. In a study conducted for ACCA and in conjunction with IETA, Lovell et al. (2010) found that most of the companies they surveyed were not following IFRIC 3. To the best of our knowledge, the present study is probably the first academic research in the area undertaken in 2009. Our findings would be of interest to accounting standards setters, investors, financial statement preparers, auditors and the academic community, not only in Europe, but in any country presently participating, or about to participate, in their version of an emissions trading scheme.
The remainder of this paper proceeds as follows. The next section introduces the EU ETS. This is followed by a discussion of the accounting treatments for emissions allowances. Our research questions are then raised. An outline of the type of analysis to be undertaken and the sample selection are followed. We then analyse and interpret our results. The paper concludes with a discussion on the implications of the findings, limitations of the study, and possible future research avenues.
EU Emissions Trading Scheme
The Kyoto Protocol provides legally binding commitments for signatory countries to reduce greenhouse gases (GHG). (Bebbington and Larrinaga-Gonzalez 2008) .
The EU ETS consists of three compliance periods (Robinson 2010) . The first phase, operating from 2005 to 2007, was designed to serve as a learning phase.
During this period, the infrastructure of a carbon market was built and member states were required to allocate at least 95% of the allowances free of charge.
The second phase started at the beginning of 2008 and will run until the end of 2012, coinciding with the first commitment phase of the Kyoto Protocol. During this period, at least 90% of the allowances must be allocated free of charge. A penalty of €100 for every tonne of emissions that does not have matching allowances is also imposed.
Phase 3 of the scheme will commence in 2013 and run until 2020. During this period, the emissions cap will be set at a European level rather than by each member state individually (Robinson 2010 principle these allowances should be treated as a financial commodity and be recognised in the accounts and reported in the financial statements (Bebbington and Larrinaga-Gonzalez 2008) .
Accounting for Emissions Allowances
Before we examine the issue of how EU companies are to account for EUAs, it is useful to review the accounting treatments for pollution allowances in the United
States in the 1990s. This is because some of the accounting guidance as stated in IFRIC 3 appears to have been based on existing literature relating to accounting treatments for pollution allowances in the US.
In (Wambsganss and Sanford 1996: 645) .
However, Wambsganss and Sanford (1996) argued that the above accounting treatments were inconsistent. They recommended that issued pollution allowances should be treated as donated assets and be valued at market price. Doing so would provide a uniform accounting treatment for all allowances, regardless of whether they are granted or purchased. Wambsganss and Sanford (1996) also argued that pollution allowances are intangible assets and should be valued at market price or fair value.
As the discussion in the following section reveals, the subsequent accounting guidance on emissions allowances recommended by the International Accounting Standards Board (IASB) appeared to adopt Wambsganss and Sanford's view (Bebbington and Larrinaga-Gonzalez 2008: 705) .
IFRIC Interpretation 3: Emission Rights
An ETS raises the issue of whether and how to recognise emissions allowances and the obligation to deliver allowances. In the run-up to the launch of the EU ETS, the Under IFRIC 3, offsetting (i.e. netting off) the intangible asset (i.e. emissions allowances held) and the emissions obligation (i.e. to deliver emissions allowances to the value of emissions produced) is not permitted.
Accounting Mismatches within the IFRIC 3
However IFRIC 
Possible Approaches to Accounting for Emissions Allowances
The withdrawal of IFRIC 3 means that there is no authoritative accounting guidance would result in numerous accounting polices that are available to companies.
In the absence of authoritative accounting guidance, Dellaportas (2008, 64 -5) identified three possible approaches to accounting for emissions allowances. They are: (1) the IFRIC 3 approach, (2) the net liability approach, and (3) 
Research Questions
Since empirical evidence of these accounting approaches are still scant, the present study aims to gain an insight into how EU companies are accounting for emissions allowances in the absence of definitive guidance. Specifically, we ask the following research questions:
1. How do companies recognise granted emissions allowances, upon initial receipt and subsequently in the balance sheets?
2. How are purchased emissions allowances recognised? and 3. How are the liabilities for emissions recognised?
At the same time, however, it is also expected that due to the lack of clear guidance, many companies may choose to either not disclose their accounting policy choices in full, or instead may choose to only disclose some of their accounting treatments.
Research Methodology

Content Analysis
To understand how companies participating in the EU ETS are accounting for carbon emissions allowances, a content analysis (Krippendorff, 1980 ) is employed in this study, examining company accounting policies or procedures disclosed in their publicly prepared annual reports 3 . Content analysis is 'a systematic, objective, and quantitative procedure for summarising the content of written, recorded, or published communication' (Colton and Covert, 2007: 235) . It involves 'codifying qualitative and quantitative information into pre-defined categories in order to derive patterns in the presentation and reporting of information' (Guthrie and Abeysekera, 2006: 120) . For content analysis to be effective, Guthrie and Abeysekera (2006) argued that certain technical requirements, especially the unit of analysis, should be met.
Unit of Analysis
Using this methodology, the unit of analysis is the 'content' of some form of communication text, and refers to, for example, the words, sentences, themes, sections or pictures within that text after it has been produced (Walter 2006, Haslam and McGarty 2003) . In the accounting literature, when a content analysis is adopted researchers either count the number of disclosures or examine the extent (or volume) of disclosures (Gray, et al. 1995) . The present study concentrates on the number of particular accounting policies adopted by EU companies in relation to accounting for emissions allowances.
The unit of analysis being examined through content analysis in this study is publicly available annual reports. While surveys or questionnaires could also be used as alternative means of gathering information, annual reports represent an audited (externally verified) source of information that is easily and efficiently accessed (downloaded from company websites). Additionally, annual reports are a primary source of obtaining data for analysis in the accounting literature, and most research that uses content analysis in accounting research uses annual reports (see, for example, Bae and Sami, 2004, and Searcy and Mentzer 2003) .
Coding of Emissions Related Accounting Disclosures
To simplify analysis, the identified relevant sections within each annual report were electronically copied from the downloaded annual report (electronic file) to a Word document (in tabular format) for coding purposes. This required some reformatting.
A copy of the summarised relevant disclosures for Fortum is provided in Appendix 1.
These documents were printed and combined to form one centralised 'book' 4 . The next step was to commence coding of these documents. This coding process was undertaken in two phases.
From the background literature, derived research questions had highlighted the importance of gaining an understanding of how companies account for 'granted emissions allowances' (research question 1); 'purchased emissions allowances', (research question 2); and 'provisions' or 'liabilities' for carbon emissions (research question 3). However, for each of these themes, two important aspects were recognised: how the company classified the transaction in terms of its specific asset or liability categorisation, and the value that the company assigned to the specific asset or liability. To make coding simple, an alphanumeric code was assigned to each accounting disclosure relevant to one of the research questions. The number assigned simply matched the research question number. If the disclosure referred to the asset or liability category, the letter 'A' was assigned; and if the valuation of the transaction was provided, the letter 'B' was assigned. For example, a company may provide the following statement: 'Purchased CO 2 emissions allowances are initially recognised at cost (purchase price) within intangible assets'. As this disclosure is relevant to research question 2, the statement 'Purchased CO 2 emissions allowances are initially recognised at cost (purchase price) …' was assigned the code '2B', while the statement 'Purchased CO 2 emissions allowances are initially recognised … within intangible assets' was assigned the code '2A'.
The responses provided for each assigned alphanumeric code were then combined together to make response sheets for the second coding phase. An example of responses by all companies for alphanumeric code '1A' is provided in Appendix 2. These responses were then grouped according to similarity in accounting treatment, and coded using one or a few words that summarised that treatment. Hence, for alphanumeric code '1A', concerning the asset classification of granted emissions allowances, four main responses were observed, and the following coded terms: 'intangible asset', 'inventory', 'asset' and 'not disclosed' were assigned. The absence of information can also be informative, and as such the term 'not disclosed' was assigned when a company did not disclose an accounting treatment 5 . To overcome some of the methodological limitations associated with content analysis, especially the reliability and subjectivity issues (Ryan and Ng 2000) , coded disclosures were checked by the other author. This approach is consistent with the suggestion made by Guthrie and Abeysekera (2006) . Having now assigned codes for disclosures from each company matching this study's research questions, each code was assigned a categorical number, and the data was entered into an SPSS database for analysis.
Sample Firms
Sample Selection
The sample selection process involved two stages of planning. The first stage of this process was to determine the database that would be used to select sample companies. Due to resource constraints, only publicly available databases were considered for selection. After assessing several potential databases, the Carbon A random sampling technique has not been selected for two reasons. Firstly, observation of the website has revealed that many of the companies at the lower end of the list are stated as producing zero carbon emissions (mainly renewable energy producing companies), and hence are less likely to disclose financial information about how they account for emissions allowances. Secondly, the value of emissions allowances of larger emitters may be material in accounting terms and thus requires recognition. In pursuit of paragraph 10 of the IAS 8, management of higher emitters are required to use their judgement in developing and applying an accounting policy which results in information that is relevant and reliable.
Materiality is a sub-concept of relevance under the IASB Framework. Following this reporting requirement, we only selected the 250 highest emitting companies in the database for our study.
Having identified these companies, our next sample selection process was to choose a calendar year for this study. The 2007 financial year annual reports of these companies were selected for study for three reasons. First, 2007 was the last year of the first phase of the EU ETS. We believe that by the end of the first phase, companies would have developed and applied their accounting policy to account for emissions allowances. Second, the 2007 financial year annual reports were the most recent reports available at the time of data collection (this study was conducted in the first half of 2009). Third, the present study is an exploratory research, with the aim of revealing insights into how EU highest carbon emitters, in the absence of any formal reporting guidelines, are accounting for emissions allowances.
Having decided the year for study, attempts were made to identify these 250 companies' websites, to download an electronic copy of each company's 2007
annual report. While all companies were required to produce financial statements for the 2007 financial year, companies have the discretion as to determining the start and finishing dates for that financial year. For example, some companies' financial years start on 1 January and finish on 31 . December, while other companies' financial year interval covers a different range. The annual reports used in this study comprise all available financial statements that were purported by the companies' websites to be for their 2007 financial year. To derive a suitable set of disclosures for inclusion in this study's analysis, the following selection criteria must be met: the annual reports must (1) be in English, in other words, non-English reports were excluded; (2) be publicly available on the relevant website; and (3) disclose the accounting treatment of emissions allowances. Table 2 shows the representation of companies from each country in both the sample of 250 companies, and the group of 47 companies providing accounting disclosures that were examined in this study through content analysis. As can be seen in this companies in the top 250 carbon emitting companies, none of these companies met the requirements for inclusion in the sample. The main reason for exclusion of Polish companies in particular was that the websites for the majority of these companies could not be found, or if found, it was evident that no annual report was available.
Descriptive Statistics of the Sample Firms
This reason was in fact the most common reason for excluding companies from the sample across all countries.
[INSERT TABLE 2 ABOUT HERE] Data Analysis and Discussion
Having identified 47 companies' annual reports that satisfied the sample selection criteria, downloaded copies of these annual reports (in Adobe pdf format) were printed and read to identify and isolate only disclosures pertaining to accounting policy treatments of carbon emissions allowances and obligations. These accounting policies were in most cases disclosed within the 'notes to the financial statements' sections. Different terms were used to identify the emissions allowances, including 'emissions allowances', 'CO 2 allowances' and so on.
To confirm that all relevant disclosures had been identified for inclusion in the analysis, electronic searches within the pdf annual reports were undertaken, using the 'Search' function within these Adobe files (selecting 'Edit', then 'Search').
This function presents, for each vocabulary term typed in, a listing of all instances where the word(s) is present within the electronic file. These confirmatory searches included, for example, the words 'emission', 'carbon', 'CO 2 ' etc, having recognised such terms as being frequently used to refer to the emissions allowances across all the annual reports. Each instance in a list shows the placement of the relevant term in the sentence, and the page within the document is identified by placing the mouse pointer over each listed reference item. These identified sentences and pages were matched with previously observed (and highlighted) disclosures in the printed annual reports.
Accounting for Carbon Emissions
As this study is an exploratory study to gain an initial understanding of how companies in the European Union are accounting for carbon emissions allowances, presentation of the findings in frequency tables is considered sufficient to illustrate these trends.
Granted Emissions Allowances
The content analysis of annual report disclosures for the receipt of granted emissions allowances reveals that most companies (55.3%) are treating these transactions as an intangible asset (see Table 3 ). This is higher than that reported in Lovell et al. (2010) . Consistent with Lovell et al. (2010) , only a few companies treated granted allowances as inventory (or 6.4%), or in one case, the asset classification was unspecified. However, more than a third (36.2%) of the companies in the analysis did not disclose an accounting method for the receipt of granted emissions allowances.
Given that our sample comes from the highest ranked carbon emitters, one would expect that the value of emissions allowances would be material. One possible explanation for this non-disclosure is because there is no clear accounting guidelines for treatments of granted emissions allowances as a consequence of the withdrawal of IFRIC 3.
[INSERT TABLE 3 ABOUT HERE]
While granted emissions allowances are predominantly classified as intangible assets, the methods of valuing these allowances are much more varied. In some cases, slight differences in wording across company disclosures represented potential ambiguity in the coding of these valuation methods. For example one company may disclose that it values granted emissions at 'nil value', another company states 'nominal value' (which infers an actual value, but lower than market value), and another company may specify 'nominal value (nil)'. This ambiguity is further illustrated in the use of the term 'token amount' by two companies, which may or may not mean the same as 'nominal amount'. In cases of ambiguity, separate codes were assigned, creating a total of seven different coded responses. In other cases discretionary judgement was made by the researchers to allocate a code.
The analysis revealed (see Table 4 ) that the most frequently occurring method of valuing these granted emissions allowances upon initial receipt was the recording of a 'nil' value (38.3% companies). Market value (or fair value) was the next most frequent assigned valuation (21.3% of companies). 23.4% of companies did not disclose a method of valuation.
[INSERT TABLE 4 ABOUT HERE]
Purchased Emissions Allowances
Companies participating in the EU ETS may purchase emissions allowances usually for one of two reasons: (1) If they anticipate that their annual emissions may be greater than allowances held to cover their obligations; (2) Since most of our sample firms held emissions allowances to meet their emissions obligations, the present study only examined purchase of emissions allowances for this purpose. To this end, care was taken during coding to ensure that the disclosures relating to the company's intended use of the purchased allowances were correctly coded. In cases where companies did not specify the intended use, discretionary judgment was made considering the context of the disclosure.
The analysis reveals that of 29 companies that did disclose a valuation for purchased allowances upon initial receipt, 28 of these companies recorded them at cost (purchase price), whereas one company recorded them at fair value (Table 5 ).
This predominant trend for the recording of purchased emissions allowances (an asset) upon receipt at cost price is consistent with the historical cost convention.
[INSERT TABLE 5 ABOUT HERE]
While statements concerning the initial recording of purchased allowances are quite consistent, statements regarding the valuation of purchased allowances at the end of the reporting period reveal an opposite trend. For only nine companies that disclosed a subsequent valuation method for purchased allowances, seven different responses were observed, and each was given a separate code (see Table 6 ).
This finding is quite informative. It reveals that at the end of the reporting period, due to the lack of definitive guidelines, there is clearly a lack of consistency amongst companies as to how they should account for these purchased emissions allowances.
The lack of guidance as to how to account for this transaction, and inconsistent practices being used by companies, may be a contributing factor into why the nondisclosure rate for this item is so high, particularly, as can be observed in Table 5 , that a much higher proportion of companies (a total of 29 companies) disclosed that they had purchased emissions allowances.
[INSERT TABLE 6 ABOUT HERE]
Liability for Released Emissions
Companies participating in the EU ETS are liable to surrender to their scheme administrator one emissions allowance for each tonne of carbon emissions generated during the year. As the surrender of allowances occurs after a few months into the next financial year, IAS 37 requires companies to recognise the obligation to deliver allowances equivalent to actual emissions as a provision. Table 7 demonstrates that the majority of companies (78.7%) recognised this obligation as a provision or liability. However, two companies (or 4.3%) did not follow IAS 37 and only booked the payment as an expense when emissions liability was settled.
[INSERT TABLE 7 ABOUT HERE]
In the absence of clear guidance since the withdrawal of IFRIC 3, a company may account for emissions allowances held as an asset at one value, and the measurement of the obligation to surrender those same allowances at a different valuation. The analysis revealed that companies attribute two separate valuations for this obligation: the value of emissions allowances held at the end of the reporting period (which may be in the form of granted and/or purchased emissions allowances), and secondly, if insufficient allowances are held to meet the known or estimated obligation, the value of the emissions allowances required to meet the shortfall. Table 8 shows that 21 companies (44.7%) disclose how the portion of the obligation to be paid is measured in terms of emissions allowances held at the end of the reporting period. These disclosures revealed 11 different accounting methods for this valuation. Due to varying descriptive styles that companies used to explain their valuation method, different codes were assigned to each description. Overall, the obligation to surrender emissions allowances in terms of emissions allowances held appears to be measured most frequently at either the cost of purchased allowances, or at their carrying amount.
[INSERT TABLE 8 ABOUT HERE]
In regard to how companies account for the value of emissions allowances required to meet the shortfall, again a range of accounting policies was disclosed, and again slight wording differences (which may or may not refer to a distinctly different accounting policy) were coded separately. For example, thirteen companies (27.7%) stated that they measure the remaining portion of the obligation as 'the market price at the balance sheet (or reporting) date' (see Table 9 ). Two companies however stated this amount as 'the market price up to the balance sheet (or reporting) date'. This may or may not have the same meaning. To illustrate, another company (2.1%) measured the obligation as the average price for the three months preceding the end of the reporting period. Hence the words 'up to' may refer to consideration of the market price of emissions allowances being publicly traded over a period of time prior to the end of the reporting period, rather than 'at' the end of the reporting period. Table 9 does also illustrate that in most cases the market price of the publicly traded emissions allowances was used (though measured at potentially different trading dates).
[INSERT The purpose of this study was to gain an understanding of how companies within the EU ETS are accounting for their carbon emissions allowances in 2007. We found that there was generally no uniformity of accounting for emissions allowances. Indeed, large emitting companies operating in the EU ETS adopted a diversity of accounting practices to account for their emissions allowances. We found that these companies tended to report:
1. granted emissions allowances as intangible assets, with a nil value recorded upon receipt;
2. purchased emissions allowances initially at cost price, but without any clear trend for their subsequent reporting at the end of the reporting period;
3. the obligation to deliver allowances to their national authorities as a provision (or liability) at either the carrying amount or the purchase cost for allowances held at the end of the reporting period; and the amount outstanding at the market price at the end of the reporting period.
Consistent with Lovell et al. (2010) , we found that our sample firms generally departed from IFRIC 3. For example, most companies measured the granted allowances at nil value, while IFRIC 3 recommended the fair value should be used.
Company disclosures relating to the recognition of the obligation to surrender emissions allowances as a provision was consistent with the IFRIC 3 approach.
Although IFRIC 3 recommended measuring this provision at the best estimate at the end of the reporting period, our sample companies generally measured the allowances held at purchase price (which may or may not be the best estimate), and their residual obligation at market value.
The findings of our study have some important implications for accounting standards setters, policy makers such as government and other regulators, credit rating agencies, investors, and financial analysts. Secondly, the lack of definitive accounting guidance has resulted in a wide range of different accounting practices being used amongst companies operating under the EU ETS. As a result, comparability of company performance is problematic, if not impossible. Robinson (2010) 3,101 ktCO2 (2006: 405) and 3,121 ktCO2 (2006: 418) . The respective net fair values were EUR -13 million (2006:0) and EUR 13 million (2006:0 
